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ABSTRACT 

The structural element subjected to high temperatures lead to significant losses 
due to the reduction in the strength of the concrete .with the mode toward 
urbanization, rate of construction and hazards related to it has increased to high 
extend. One such major source is fire accidents. Structure can undergo fire accident, 
but because of this the structure cannot be denied neither abandoned. To make a 
structure functionally viable after the damage due to fire has become a challenge for 
the civil engineering community. The problem is where to start and how to proceed. 
The root for such problem lies in the strength parametric study of component material 
that is used in construction industry. One such major item is concrete, which have 
very distinct chemical and physical properties because of its elemental components. 
The study done in this project is basically for M20 grade concrete subjected to 
various temperature and thus the changes in properties are marked and highlighted. 
This project aims to show the behavior of concrete at various temperature and 
changes in its compressive strength and physical properties. Results show mark able 
behaviors of concrete which make it further more topic of interest. Results show mark 
able behavior of concrete which makes it furthers more topic of interest. The study 
reveals that concrete has very distinct bonding properties that change with change in 
exposure conditions. 

Key words: compressive strength, exposed conditions and temperature, non- 
destructive tests. 
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1. INTRODUCTION 

Structural concrete is one of the most commonly used construction material in the world. 
Concrete elements exposed to fire experience temperature gradient and, as a result, undergo 
physical changes or spelling, there by exposing steel reinforcement. The structural property of 
concrete that has been most widely studied as a function of temperature exposure is 
compressive strength. 

Concrete structure known for good fire resistance and have very often a very high residual 
strength, it is often both technically and economically possible to repair and reuse a concrete 
structure after fire. It is therefore important to be able to assess the state of the structure after 
fire as well as the load utilization degree in a professional way if the load utilization in fire 
situation is less than 100% which most often is the case this gives an extra load bearing 
reserve and an increased possibility for reuse of the member. However, some times the 
unexpected happens, i.e. early collapse and the reason why it happened is very important to 
investigate for avoiding future mistakes. 

The study of the behavior of concrete at elevated temperature and rehabilitation and repair 
of structure has assumed great importance in recent times because the accumulated annual 
loss of fire and property due to fires is comparable to the loss caused by earthquake and 
cyclones. This necessitates development of fire-resistant design and proper repair of damage 
structures. A brief review of the existing literature on the behavior of cement concrete, and its 
constituents under elevated temperatures considering parameters like compressive strength is 
presented. 

2. RESEARCH SIGNIFICANCE 

The significance of the research is to study the effect of elevated temperatures up to 300°C on 
concrete cubes. Nominal mix of mix proportion M20 is carried out. Concrete cubes of size 
150mmxl50mmx 150mm were cast and cured for 28 days. After 28 days of curing, cubes 
were initially tested by rebound hammer. After testing, the specimens were individually 
subjected to temperature expose of 50 to 300°C with increment of 50° each for 3 hour 
duration and were allowed to cool down to room temperature by air cooling method. Again 
the specimens were tested by rebound hammer. Then the cubes were tested in compressive 
strength. 

3. MATERIALS AND PROPERTIES 

Cement: RAMCO Portland Pozzolona Cement confirming to IS 1489-1991 of specific 
gravity 3.12. 

Fine Aggregate: River sand confirming to Zone-Ill of IS 383. 

Coarse Aggregate: Crushed granite metal with 60% passing 20 mm and retained on 10 mm 
sieve and 40% passing 10mm and retained on 4.75mm sieve was used. 

Water: Potable water confirming to IS: 456-2000. 
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Table 1 Seive Analysis of fine aggregate. 


IS sieve size 

Weight 

% 

FINE AGGREGATE 

ZONE -III 


retained 

Weight 

retained 

Cum.% retained 

Cum. % passing 

Range IS- 
383: 1970 

10mm 

0 

0 

0 

100 

100 

4.75mm 

12 

0.4 

0.4 

99.6 

90-100 

2.36mm 

33 

1.1 

1.5 

98.5 

85-100 

1 lEmm 

255 

8.5 

10.0 

90.0 

75-100 

600p 

1250 

41.6 

41.6 

58.4 

60-79 

300p 

1055 

35.2 

55.5 

13.2 

12-40 

150p 

365 

12.16 

38.96 

1.04 

00-10 

<150p 

25 

0.83 

99.79 

0.21 



4. METHODOLOGY AND EXPERIMENTAL INVESTIGATION 

Experimental study was performed in order to provide sufficient information about the 
strength characteristics of natural sand concrete of M20 grade at different temperatures and 
their comparison. 

Non destructive tests such as Rebound hammer test were conducted on M20 grade 
concrete at different temperatures and results were analysed. 

5. TEST RESULTS 


Table 2 Variation of Compressive Strength of M20 Grade Concrete with respect to duration of curing. 


No.of days of curing 

Compressive strength for m20 grade 
concrete in (n/mm 2 ) 

% of gain of strength 

3 

7.9 

28.75 

7 

15.12 

55 

14 

21.31 

77.5 

28 

27.5 

120 


Table 3 Variation of average compressive strength of cube specimens with temperature by rebound 

hammer test at 28 days curing. 


Specimen 

Temperature (°C) 

% Variation of average 
compressive strength 

1 

27 

100 

2 

50 

98.83 

3 

100 

95.87 

4 

150 

129.27 

5 

200 

97.93 

6 

250 

94.86 

7 

300 

93.87 
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Table 4 Variation of average compressive strength of cube specimens with temperature by 

compression testing machine 


Specimen no. 

Temperature (°C) 

% variation of average compressive 
strength 

1 

27 

100 

2 

50 

97.63 

3 

100 

96.7 

4 

150 

125.27 

5 

200 

95.73 

6 

250 

93.56 

7 

300 

92.67 


6. DISCUSSIONS 
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Figure 1 Variation of Compressive Strength of M20 Grade Concrete with respect to duration of 

curing. 



Figure 2 Variation of average compressive strength of cube specimens with temperature by rebound 

hammer test at 28 days curing. 
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Figure 3 Variation of average compressive strength of cube specimens with temperature by 

compression testing machine 


7. CONCLUSIONS 

• There is no significant color change in the concrete cubes subjected to temperatures below 
300°C. 

• The rebound hammer test results show that cubes exposed to temperature 
50,100,150,200,250,300°C exhibited residual compressive strengths of 98.83, 97.7, 127.27, 
96.93, 95.86, 93.87% respectively. 

• The compression test results show that cubes exposed to temperature 
50,100,150,200,250,300°C exhibited residual compressive strengths of 97.63, 96.75, 125.27, 
95.73, 93.56, 92.67% respectively. 

• Load carrying capacity of all the heated cubes was lower than that of companion cubes except 
at 150°C.The compressive strength of cube increased due to proper hydration of cube at that 
particular temperature. 

• The concrete used in the cubes maintained its structural integrity up to 300°C. 
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